
CORRESPONDENCE

Inconsistent results or
inconsistent methods? A plea
for standardisation of
biomarker sampling in
mesothelioma studies

Reproducibility is a quality that all biomar-
kers must demonstrate before entering the
clinical arena. In October’s issue of Thorax,
Creaney et al1 reported important diagnos-
tic performance data regarding fibulin-3 in
malignant pleural mesothelioma (MPM).
Their results (plasma area under the curve
(AUC) 0.671, sensitivity 21%) are remark-
ably discordant with those reported by Pass
et al,2 using the same assay in a similarly
designed study (plasma AUC 0.974–0.997,
sensitivity 97%). Although some discord-
ance is expected, this pattern is common in
the MPM biomarker literature. Creaney
et al propose logical reasons for the differ-
ences observed, but do not mention the
potential confounding impact that incon-
sistencies in the timing of biomarker mea-
surements may have had, particularly in
relation to pleural biopsies, pleurodesis and
surgical palliation.

Studies in other cancers demonstrate that
tumour biopsies, resection3 and peritu-
moural inflammation4 can have marked
effects on biomarker expression, with dif-
ferent mechanisms affecting different
markers. Patients with MPM are commonly
subjected to repeated, large-volume biop-
sies, frequently involving surgery and often
combined with an intensely inflammatory
pleurodesis, or even surgical dubulking. Yet,
these factors are rarely acknowledged in
MPM studies. An important earlier study
which did assess the reproducibility of
pleural fluid mesothelin levels found a small
but statistically significant fall after pleurod-
esis and sufficient variation in paired
samples from patients not undergoing
biopsy or pleurodesis to result in diagnostic
reclassification of 2/51 patients.5

Creaney et al report that biomarker mea-
surements were made ‘within 1 month of
diagnosis’ suggesting that some may have
been taken after these potentially con-
founding events. In the study by Pass, bio-
marker measurements were made in
tertiary surgical centres and almost certainly
following extensive pleural intervention.
Such methodological inconsistencies intro-
duce systematic error, making it difficult to
compare studies or accurately assess bio-
markers, whether these are single molecules
like fibulin-3 or more complex proteomic
classifiers, many of which incorporate

inflammatory mediators. Ultimately, this
approach may lead to incorrect conclusions
regarding the futility or worth of novel
markers and therapeutic avenues.
This letter is a simple plea to MPM

researchers and global biomarker consor-
tia to consider a standardised approach to
the timing of biomarker measurements
and encourage testing of these in pro-
spective studies which incorporate prede-
fined, early sampling, rigorous subsequent
diagnostics and the collection of data on
potential confounders, including renal
function, body mass index, concomitant
drugs and inflammatory indices. This
approach is being adopted in the
DIAPHRAGM (Diagnostic and Prognostic
Biomarkers in the Rational Assessment of
Mesothelioma) study, which is currently
recruiting across the UK and Ireland.
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Author’s response: Inconsistent
results or inconsistent methods?
A plea for standardisation of
biomarker sampling in
mesothelioma studies

Dr Blyth raises some important issues
regarding the interpretation of malignant
pleural mesothelioma (MPM) biomarker
studies. First, the effects of confounders,
including healing and/or inflammatory
factors on biomarker levels; second, the
reproducibility of biomarker results between
centres.

In our independent evaluation of the
proposed MPM biomarker fibulin-3, we
considered some of the confounders he
suggests—for instance, body mass index
and renal function—which were not signifi-
cant determinants of the diagnostic use of
fibulin-3; and the neutrophil to lymphocyte
ratio, which was reported and adjusted for
in multivariate models. We agree that
timing with respect to talc pleurodesis
should be acknowledged in papers because
of the potential effects of inflammation.
Indeed, given that some biomarkers are
increased in inflammatory effusions such as
CA125, we agree that this is a good
suggestion.

We have not, however, routinely reported
on surgical intervention for tumour biop-
sies or for resection because these are not
common in our patients, where the diagno-
sis is routinely accurately made on cyto-
logical samples1 and surgery is rarely
conducted.

We also consider it important to test
the earliest possible sample, prior to surgi-
cal and chemotherapeutic intervention, as
this is what the primary diagnostic aim is:
to develop a biomarker for the diagnosis
of the disease, which is by definition prior
to treatment. We assumed that this was
implicit in our statement regarding patient
selection, but take the point that this
could have been explicitly stated.

With regards to reproducibility, we
strongly agree that reproducibility is
important, and there is an extensive body
of literature highlighting these issues for
biomarker discovery and the resulting diffi-
culties involved in translating biomarker
research into clinical practice.2 However,
we disagree that discordance is common in
MPM biomarker studies. Indeed, since we
first published that serum mesothelin is a
good biomarker for MPM,3 there have
been over 40 published studies from at least
10 independent centres consistently
showing that mesothelin is significantly ele-
vated in patients with MPM relative to
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healthy controls, controls with benign
disease and patients with lung cancer.4 5

Results from the assay are consistent in all
these studies, although suboptimal for use
as a screening tool for the early detection of
mesothelioma, hence the search for add-
itional MPM biomarkers. While it is
logical for authors reporting such new bio-
markers to suggest their clinical applicabil-
ity, consideration should be given to
performing a head-to-head comparison
with the recognised mesothelin biomarker
before large-scale international prospective
studies are undertaken.

Lastly, we need to consider the well-
described Prometheus Effect: the situation
in which the first published study is often
the most biased towards an extreme
result, which later studies cannot repli-
cate.6 Thus, the disparate results found
between Professor Pass and ourselves are
perhaps not so surprising, regardless of
any differences in the patient cohorts
studied, but are rather the result of chance
and the way in which science is reported.
This highlights the need for multiple
replications, in geographically and ethnic-
ally diverse populations, to validate any
biomarker, for any disease, and the need

to publish the results from all rigorously
conducted studies.
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